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The title compound, Cif,HiiBrN202 H20, exists in a trans 
conformation with respect to the N=C bond [1.2815 (14) A] 
and the benzofuran ring system forms a dihedral angle of 
2.96 (5)° with the benzene ring. In the crystal, the ketone O 
atom accepts two O— H- ■ O and one C— H- ■ O hydrogen 
bond, and the water O atom accepts an N— H- ■ O interaction. 
Together, these lead to infinite layers lying parallel to (100). 

Related literature 

For related structures and background to the biological 
activity of hydrazones, see: Fun et al. (2012fl,£>). For the 
stability of the temperature controller used in the data 
collection, see Cosier & Glazer (1986). 





Experimental 

Crystal data 

Ci6HuBrN202H20 
M, = 361.19 
Monoclinic, Cc 
a = 25.0594 (4) A 
b = 4.6718 (1) A 



c = 12.6166 (2) A 
P = 99.175 (1)° 
V = 1458.16 (5) A=' 
Z = 4 

Mo Ka radiation 



/J. = 2.83 mm 
r = 100 K 

Data collection 

Brulcer SMART APEXll CCD 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Bruiser, 2009) 
r„i„ = 0.390, r„„„ = 0.708 

Refinement 

R[F^ > 2aiF^)] = 0.021 

wR(F^) = 0.048 

S = 1.00 

6458 reflections 

205 parameters 

2 restraints 



Table 1 

Hydrogen-bond geometry (A, °). 



0.41 X 0.22 X 0.13 mm 



22903 measured reflections 
6458 independent reflections 
6000 reflections with / > 2o-(/) 
Ri„, = 0.024 



H atoms treated by a mixture of 
independent and constrained 
refinement 

Ap„ax = 0.55 e A"^ 

ApmM = -0.24 e A-' 

Absolute structure: Flack (1983), 
3029 Friedel pairs 

Flaclc parameter: 0.002 (3) 



D-H-A 


D-H 


H- ■ A 


D-A 


D-H-A 


oiw-Hzm- ■ 02' 


0.85 


2.00 


2.7932 (11) 


157 


oiw-Him- ■ 02" 


0.82 


2.10 


2.8987 (11) 


167 


Nl-HIM- ■ OW" 


0.890 (17) 


1.947 (18) 


2.8108 (13) 


163.4 (17) 


C6-H6/1-02"' 


0.93 


2.53 


3.3418 (18) 


146 


Symmetry codes: (i) 
X. -3, - 1, z - 1. 


.V, ~y + l,z- 


j; (ii) .1, -y 


z - 1; (iii) X, y 


-l,z; (iv) 



Data collection: APEX2 (Bruker, 2009); cell refinement: SAINT 
(Bruker, 2009); data reduction: SAINT; program(s) used to solve 
structure: SHELXTL (Sheldrick, 2008); program(s) used to refine 
structure: SHELXTL; molecular graphics: SHELXTL; software used 
to prepare material for publication: SHELXTL and PLATON (Spek, 
2009). 

The authors thank Universiti Sains Malaysia (USM) for the 
Research University Grant (No. lOOl/PFIZIK/811160). CKQ 
also thanks USM for an Incentive Grant. BK also thanks the 
Department of Atomic Energy, Board for Research in Nuclear 
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Supplementary data and figures for this paper are available from the 
lUCr electronic archives (Reference: HB6850). 
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Comment 

As part of our ongoing synthetic and structural studies of hydrazones with possible biological activities (Fun et al, 
20l2a,b), the title compound, (I), was synthesized and its crystal structure is now reported. 

The title compound (Fig. 1) crystallises as a hydrate and exists in a trans conformation with respect to the N2=C10 
bond [1.2815 (14) A]. The benzofuran ring system (01/C1-C8, r.m.s deviation = 0.016 A) forms a dihedral angle of 2.96 
(5)° with the benzene ring (C 11 -CI 6). Bond lengths and angles are comparable to those m related structures (Fun et al, 
2012a, 2012fo) 

In the crystal (Fig.2), molecules are linked via 01W-H2W1-02, OlW-HlWl-02 and C6-H6A -02 trifurcated 
acceptor bonds (Table 1) and together with Nl-HINI—Ol W hydrogen bonds form two-dimensional arrays parallel to 
(100). 

Experimental 

The title compound was obtained by refluxing a mixture of l-benzofuran-2-carbohydrazide (0.01 mol), 4-bromo- 
benzaldehyde (0.01 mol) in ethanol (30 ml) and 3 drops of concentrated sulfuric acid for 1 h. Excess ethanol was 
removed from the reaction mixture under reduced pressure. The solid product obtained was filtered, washed with ethanol 
and dried. Colourless blocks were obtained by slow evaporation of an ethanol-A^,A'-dimethylformamide (DMF) (3:1) 
solution. 

Refinement 

Atom HlNl was located in a difference Fourier map and refined freely [Nl-HINI = 0.890 (17) A]. 0-bound H atoms 
were located in a difference Fourier map and refined using a riding model with 0-H = 0.8182 or 0.8477 A. The rest of 
hydrogen atoms were positioned geometrically and refined using a riding model with C-H = 0.93 A and f/iso(H) =1.2 

f/e,(C). 

Computing details 

Data collection: APEX2 (Bruker, 2009); cell refinement: SAINT (Bruker, 2009); data reduction: SAINT (Braker, 2009); 
program(s) used to solve structure: SHELXTL (Sheldrick, 2008); program(s) used to refine structure: SHELXTL 
(Sheldrick, 2008); molecular graphics: SHELXTL (Sheldrick, 2008); software used to prepare material for pubhcation: 
SHELXTL (Sheldrick, 2008) and PLATON (Spek, 2009). 
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Figure 2 

The crystal structure of the title compound, viewed along the b axis. H atoms not involved in hydrogen bonds (dashed 
lines) have been omitted for clarity. 
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N'-[(£)-4-Bromobenzylidene]-1-benzofuran-2-carbohydrazide monohydrate 



Crystal data 

CieHiiBrNjOzHjO 
M, = 361.19 
Monoclinic, Cc 
Hall symbol: C -2yc 
a = 25.0594 (4) A 
Z> = 4.6718(1) A 
c= 12.6166(2) A 
y5 = 99.175 (1)° 
F= 1458.16 (5) A3 
Z=4 

Data collection 

Bruker SMART APEXII CCD 

difiractometer 
Radiation source: fine-focus sealed tube 
Graphite monochromator 

and CO scans 
Absorption correction: multi-scan 

(SADABS; Bruker, 2009) 
7^ = 0.390,7;^ = 0.708 

Refinement 

Refinement on P- 
Least-squares matrix: full 
i?[7^> 2(7(7^)] = 0.021 
w7?(7^) = 0.048 

1.00 
6458 reflections 
205 parameters 
2 restraints 

Primary atom site location: structure-invariant 

direct methods 
Secondary atom site location: difference Fourier 

map 



F(000) = 728 

1.645 Mgm-3 
Mo Ka radiation, i = 0.71073 A 
Cell parameters from 9978 reflections 
6* = 3.3-35.9° 
H = 2.83 mm-i 
T= 100 K 
Block, colourless 
0.41 X 0.22 X 0.13 mm 



22903 measured reflections 
6458 independent reflections 
6000 reflections with I > 2a(7) 
= 0.024 

^max 35.9 , 0mm 3.3 

h = -38^40 
/ = -20^20 



Hydrogen site location: inferred from 

neighbouring sites 
H atoms treated by a mixture of independent 

and constrained refinement 

w = lV(7^„2) + (o.oi59P)2] 

where P = (F„^ + 2F,^)/3 
(A/<t)^ = 0.001 
AjOmax = 0.55 e A-^ 
Ap^n = -0.24 e A-3 

Absolute structure: Flack (1983), 3029 Friedel 
pairs 

Flack parameter: 0.002 (3) 



Special details 

Experimental. The crystal was placed in the cold stream of an Oxford Cryosystems Cobra open-flow nitrogen cryostat 
(Cosier & Glazer, 1986) operating at 100.0 (1) K. 

Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance 
matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; 
correlations between esds m cell parameters are only used when they are defined by crystal symmetry. An approximate 
(isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. 

Refinement. Refinement of F^ against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F^, 
conventional R- factors R are based on F, with F set to zero for negative F^. The threshold expression of F^ > 2sigma(F^) is 
used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based 
on F^ are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A^) 



y 



TJ- *ITI 



Brl 



0.493770 (6) 



1.100705 (19) 



0.508751 (8) 



0.02217 (3) 
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C4 — C5 — H5A 


118.8 


C15 — C14 — ^Brl 




1 1 O A 'I /'f\\ 

118.41 (9) 


CI — Co — C5 


115.40 (12) 


C14 — C15 — C16 




1 1 A C £: /I 1 \ 

119.56 (11) 


C7— C6— H6A 


122.3 


C14— C15— H15A 




120.2 


C5— C6— H6A 


122.3 


C16— C15— H15A 




120.2 


Ol — C7 — Co 


125.38 (10) 


/^1C /^IzT 

C15 — C16 — Cll 




1 1 A AO /I 1 \ 

119.98 (11) 


Ol — C7 — C2 


110.34 (9) 


C15 — C16 — H16A 




1 '^A A 

120.0 


Co — C7 — C2 


124.27 (10) 


Cll — C16 — H16A 




1 TA A 

120.0 


CI — Co — Ui 


ilz.45 (9) 


HzWl — OIW — HI W 1 




116.0 


C9 — Nl — ^N2 — CIO 


175.83 (10) 


XT^ XT1 /~<A 

Jn2 — N 1 — C9 — 02 




A C A / 1 C\ 

0.50 (15) 


r~*o r^'^ r^n 

Co — CI — C2 — C7 


1.26 (13) 


XT'! TvTI /""A /^O 

Nz — N 1 — L9 — Co 




1 TO T ^ /A\ 

178.34 (9) 


Co — CI — Cz — Cj 


1 "70 Tl /I A\ 

— [ /o. / / (14) 


1 /^O /^A 

c 1 — Co — cy — uz 




9.5o (1 /) 


kJi — C2 — C3 — C4 


0.58 (18) 


/~<0 /~^A <^'^ 

0 1 — C8 — C9 — 02 




1 T5 AC /A\ 

—173.05 (9) 


C 1 — C2 — C3 — C4 


-179.38 (13) 


1 /^O /^A XT1 

Cl — C8 — C9 — Nl 




i^o in 

—168.39 (11) 


C2 — C3 — C4 — C5 


A / 1 AA 

0,73 (19) 


Ol — C8 — C9 — Nl 




O AT / ^ A\ 

8.97 (14) 


/^o /^/i r^z r^£i 
C3 — C4 — C5 — Co 


-0.7 (2) 


N 1 — N/ — CIO — Cll 




1 no n£i /A\ 
— 1 /O. /6 (9) 


r^c r^n 

C4 — C5 — Co — C7 


—0.66 (19) 


XT^ 01A ^11 ^1"^ 

N2 — CIO — Cll — C12 




176.26 (11) 


Co — Ol — C7 — Co 


-178.42 (11) 


N2 — CIO — Cll — C16 




O /I T / 1 T\ 

-3.47 (17) 


Co — Ol — C7 — C2 


A £1 /I 1 \ 

0.63 (11) 


C16 — Cll — Clz — C13 




"T ^A / 1 0\ 

2.60 (18) 


r^c ^/c r^n 

CD — Co — C / — 0 1 


1 no c\c\ 1 1 A\ 
— 1 /0.99 (10) 


r^^i 

C 1 U — C 1 1 — C 1 2 — C 1 3 




1 nn 1 '5 / 1 1 \ 
— 1//.13 (11) 


r^c r^n 

C5 — Co — C7 — C2 


O AA /I 0\ 

2.09 (18) 


t /"'IT 
Cll — C12 — C13 — C14 




—1.58 (17) 


C 3 — C2 — C 7 — 0 1 


1 TO O /( /I A\ 

178.84 (10) 


C12 — C13 — C14 — C15 




A O A / 1 T\ 

—0.80 (17) 


Cl — C2 — C7 — Ol 


1 1 A /I 

—1.19 (12) 


C12 — C13 — C14 — Brl 




1 TO £'^ /A\ 

178.62 (9) 


CK O Cl Cf\ 










Cl— C2— C7— C6 


177.88 (11) 


Brl— C14— C15— C16 




-111 32 (9) 


C2— Cl— C8— 01 


-0.94(13) 


C14— C15— C16— Cll 




-1.05 (17) 


C2— Cl— C8— C9 


176.58 (10) 


C12— Cll— C16— C15 




-1.26(18) 


C7— 01— C8— Cl 


0.21 (12) 


CIO— Cll— C16— C15 




178.47(11) 


C7— 01— C8— C9 


-177.55 (9) 








Hydrogen-bond geometry (A, °) 


D—H-A 


Z)— H 


U-A 


D-A 


D—}l-A 


OlfF- H2fn ■ 02' 


0.85 


2.00 


2.7932(11) 


157 


OlfT- HlPri-02" 


0.82 


2.10 


2.8987(11) 


167 


Nl— HlM-OlPP" 


0.890(17) 


1.947(18) 


2.8108(13) 


163.4 (17) 


C6— H6^-02" 


0.93 


2.53 


3.3418(18) 
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Symmetry codes: (i)x, -^'+1,2-1/2; (ii)x, -^',2-1/2; (m)x,y-l,z; (iv)x, -y-l, z-1/2. 
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